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Abstract of JP2002243276 

PROBLEM TO BE SOLVED: To provide a 
heat pump water heater that has improved 
energy-saving properties and controllability for 
increasing a hot water storage temperature to 
a high temperature by optimizing the control 
method. 

SOLUTION: The heat pimp water heater is 
constituted of a refrigeration cycle 41 , a water 
passage 31 , and a controller 49. The 
refrigeration cycle 41 is connected with a 
variable compressor 42, a heat exchanger with 
water 43, a flow rate control valve 44, and an 
outdoor heat exchanger with air 45 equipped 
with an outdoor fan 45a. An outlet port of the 
compressor is communicated with an inlet port 
of the outdoor heat exchanger with air by a 
defrosting bypass 47 equipped with a 
defrosting valve. The water passage 31 
connects for circulation a secondary heat 
exchanging tube 43b to an upper portion of a 
hot water tank 33 through a water pipe 33a, 
and connects a variable pump 34 and a water 
inlet of the secondary heat exchanging tube 
through the water pipe 33. The controller 49 
starts supplying hot water by the command of 
a water temperature sensor 37 set under the 
hot water tank, and a hot water tank controller 
39 or a remote controller 50, and sets a boiling 
temperature at the hot water tank by means of 
the water temperature sensor. 
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m*x 1 1 mt> ■st&vmmm. immmm 1 © 

X&mZffimtHtZ>%i&i*M 9tvh, 

±^mvmn% i <r>m&m t g £©ts 2 © 
©*m p £*ga<ff tc ct y y9 ©±&k& 

t -kfsfg 2 (om#& l g<D*A a fcTKist kx <o mmm 

1"5 i t K J; <3 TkZffim&itZfc®® t , 

±B» * * v * rt tsbkrh * *i/c r. ©tf& 9 y * ft © 

hay hn-9*»b©«'WMEBi*ft»^flr*«rSfllUfc 

*) RHi3ftfc*»lcar3vvrr y* f*i©*?)§© 
»*±ffR**R£1-SIW*l#i, «r*«|LT^5^t 

[R#>S2] ±e«|«Pi§N:. 

J: 5\c#y7ZmW-fZtfy7MW¥S>b. 

mm * , ±!Effi?g«!© r&w&£ t ±se£*£& 

[Mt*43] ±eEEJ84R«llli¥Rtt> ff^aiKBS^ 

w p m& t ±iajf?»©» s ±tf m&R£te 
r©fii£©gEteS£&fflU rft?>{Igt*©^{t*t 
i»b±82ffill«o»EH»««)1l|jE*Sr*«>, Sfttol 

3fS«*"C*«rt- 5 «fc 5 ^«W1-5*IBSr*b, 

Mas t out? & 5 * -/•<- 1 - h **sgif 



[fS**4] ±fE«®S§tt, ±.tffiWi9y9 mem* 

3 ©wr ^ i jgunam© t - h #i/ ^isaHR, 

[»*«5] iEMMli, 

<Dmffl#%m#Lx<i&mMfe-rz>®mmm^®t, r© 

Rfcft»lE©il*T&, ±!B#»SIS^«» Lfc 1 1 ©±E 
ffi«^©W»!S<lEJlSc?S:© B l^flSlSIS^m© 
®^ SftKBf 36©«ft *r* Cfc«lcjR3frf 5 ^© t » 

i «tcE«© t-h #v^i(&a>«. 

l ~ 5 ©v >T Hd» l iS{c|B«© t - h ^HVT 8 ^ 

[^©s^iW^lftW] 
[0 00 1] 

[0 0 0 2] 

[^*©g»] ci©a©t- h^y^J&^gS©- 

[0 0 0 3] ftlW^ltt, Eiffi«t2, E3*#3, 
tK^^§ 4 O-KWWt&m 4 a , 5 , a^a 

hi 9 «t» 4 c 4 © * mmc®m ztixK 

t&<D®ffim&z&m-rzmim&±y-9-xhSo 

[0 0 0 4] ^[HlgSl Ott, ±E7KfS^mS3© 

[0 00 5] |f^^ y ^ 1 1 (4, ^©±SBIC, 

MAP 1 1 a fcRtf* rro^HJAn 1 1 a lcSSR$tk 
fcaK5MS»o-ii«r*l»«lft« 4 ©tKW Pffi!l©*BSI^ 

mtfc-tz-x. mzoft&'gmto&i&mj'C y 1 6 teg 

S(t5*AP 1 1 b tTKWP 1 1 c £«rRtt, *AP 1 
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4*BKi-5-*, $mtr-i/>yi 5rtfciR*S;h,T 
^•5„ *J»Saft«4«r-&trflE«li2^»ia*#3, 
6 «(0»**>f * A' 1 »«^se, # 

[0 0 0 6] *LT, ^<Dt-hJKvy^S(0|f»S 
IKBfctt:, ftftiMMrtvf 1 «rB 9 «M?BlT*-t-# 

fc, 1 l<D&U<Dfrmn 1 1 c^bsKVT'l 

2 k x 9 a*a$iifc*tt*««!«»4 ©-#«£& 

ff4 brt«r»*-t-5«Hc, -fcUHKKSSHf 4 b£iI3S& 

anEo^^^jHtoKmnic * 9 am **i/"ca*K* 

9» roaUc^y^i 2oas*fcJ:!)*E*i 3*^- 
LTIHWi'* 1 lrtfc, *©_hS5©$tiJAP l 

[0 0 0 7] ^©ipfcJfili*^ l i?wtm**m 

fctfcJtWKWBWMiU -©gr^fiS©!^*- 
[0 0 0 8] 

5 4«*©b-h>J«^ie»»-Ctt, jE«8S2fc#v;/ 

i 2©«##Hjrefc9, ^rae-ctt^ 5 pss# 

5t>H3£tt9-e*>Sfc»U:, B 1 0 fc*-f\k S fcjfi»* 
y*i lrt©*iaA©±#fc#(c, *?&£&«4©igi!§ 

WEB#±jwa©-e % mxmfe<D&ffi®2%. *©& 
m®Mx-hz>mm& ma&rRma& ^tiiKie 5 
"tggSTL/HSffl-ct&v^-e, ff^^Vifi 11*90 
e ots&s-eba^-etft^i^pn 

[0 0 0 9] *fc, JE^2^jK>-7 p 1 2©iB#aS@£ 

[0010] Sbfc, m&MKeilV6 0*«r«PMI 
1-*fc»<Z)BSiJtaWi^lB*#3*rK'jKi(E«fi:»±a!*i«ii 
v^*5y^-^KiJt»E-C*>9, *© 
BH:tt*«WS;»«4*s*3S« <*iM8) fc LTftffl-TS 
fctftfe-f, ^^©JHESr&fTl-S©-?, r©*$*£ 

*»4-e»*p**i,fc**»jB«^^^ 1 irtfc«W6S*vc 
[0011] SktcSfc, a^MRg^eoftg* 



[0 0 12] **WttiOJ:5«*flr«r%«UTft$n 

•tsrfcfc&s. 

[0 0 13] 

[HJHSrjWfti-Sfc*©^©] f»#Jgi©&iJ!tt, ffcfj 

fm^^»<oi%m^ nwb * 9 mm u 

39ft g &©!& 2 ©&£&t ©*ffl P £*gB#l£ «fc 9 JH* 

&KS»T£©#V7*fc±ief8 2 ©f»33JMr©*An Sr*E 
*ltJ:9)«»:SB«i-*ri:K:J:9*«r««**«*l@]B 

fc, •.uemw* ftTmz&mztixzomifi 

rt©zKfi£&fcb-t-5*)a-fe>-f-fc, ±BKi»*v*icR 

[0 0 14] d©3SMlciiitf, favhn-? 
Kit), *fctt. Btm^ > ^ M»S*Sf»K^ Lfcm^ 

*5tf^Si|ESrM^$-ar5 d fc jJ5t?# 5. 
[0 0 15] Bt*«2©3SWI± % ±IB»J«I4, tf^S 

•T5JE«iTOJ»¥Sfc, Sf^«i|EM^*^±IEJKy7 , 0 
****fJWJf3eaE**-Ci|***5 J: 5K#V^ftW» 
1-5^^7*©J^g;fc, ItWHERMW, ±I3«*«» 

**J»#MSf6iJ«^fc, ±IES^«HftSJ«HBo^ 

JilSil: fc tWUE fc KiX v ^ T v xxwmth ^ 7 r >U 
W^Stb, &M:ffiLX^5zbZ!ft®b+Zt-h#> 

[0016] M*& 3 <r>^^(i, ±fBffiffi«0j«i^a 

§g<D*m pfiijcoTkta p as fc ±e» ^©^t ±w 
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mm. t w&m$m&om*Mx& t ©in? h * * - 
M**wiw-s«!B«ru ^|.77y«fPfa», it? 

mm t 2 reis© t - h # y^m^xh 

[00 17J m&«*«2, 3te«5JIWfcJ:*U& 

mAmmfr<DMmmm&&xh*) . ztitbzt- 

title £Qft®WL8t&£fe-fZg&ftt\z. ZtlZtHDM 

[0 0 18] »*3S4 0*Wtt» J:lE«P2m, ±ia» 

t-*-«m** 1 ~ 3 ©l/vf 1 t - f 
[0019] rcDSS^kicttu*, KW^^MfHBSfc 

[0 0 2 0] »*«5©*Wtt, ±Cffl*P4*Hu -tiB# 

©$$»fsji!&$c©@«it£, MdnHEBWMrostM 

LTfcS r i: ^«Fmt-f-5»*9 1 ~ 4 ©vvf tta> 1 * 
[0 0 2 1] r<7>38Wc<t;ixfi, ^M^K©B!W#«r 
ii5J£©#*:i£^£*f*£&^te/W^ SttTiMfS 



[0022] MMmfrbtmam\z.vMii* 

ffiffi«S\ *©*0»S^8t$C©i&««\ 
[002 3] »*56 ©Jg^tt, ±Gttl*PSNU ±IBft 

t zmmh-tmim i ~ 5 ©wfM» i «kie* 

[0 0 2 4] 

nsM©nsg©^S8] e*t, ^«©*M0iMB«rBii~ 

[0 0 2 5] Hltt**MO-iaft^tBli:flS*t-h* 
v:/lft»»2 1 ©^frfc/fcfc^l-^n y ^BtffcS. r 

[0026] ftitfvf ^/i^ irt, m^u^vw^- 

2 , *f»^j*S§ 4 3 ©» 1 (-»«) ©Hft^lftff 4 3 
a, «»#^±9fcS**!S8a£©l»#-e&S»a; 

*y»#4 4, m-mz&mi£tiz>£Mikim&4, 5 

5WCfc/^-ySr«JEigLTV^5 0 ff«^4 2©5t 

W«tS«^lftS4 5©JMtM3«i:H:PM|/<-f/<^ 

©ii^lc:i4fl;a-*#^J; >? 45^Jt^'f^#4 8 £ 

[0 0 2 7] SMM$^M»4 StettaMUftlHEi 

(lftS5fW«aS) T c ^fflt5Mi«tyt4 3 c 
*Rtt, *S»551M»4 3©ttin«i!£»©*iaB3- 1 lc, 
^r©*t±}pfiSTwo u t *ttW1-5JlftSEWP*a-t:>' 
■M 3 dSrR(trv>5 0 § blc. ^l-SftlR^M»4 5 
fcttJWa^lUET E **W-J-5*l*aA-fey-!»-4 5 

IC, ffitt«4 2lCtt, «(DRi&M(Cfti&UeT s 
"T5KjZ ! aS-feViJ-4 2 a fctSWClNS. 

[0 0 2 8] ^Lt, r*xP>®jija^-feVf-4 2a,I 
5Ma«-fe^iJ-4 5 b, W»a**>'1»-4 3 c , JE^4 
2, )^35#4 4, HmjW<X*4 8* W\-7t>45 

a frB9LftvHK«HllcJ: 9 \zn%mzWi 

[002 9] *0S§ 3 1 (4, ±BB*f»X«»4 3 
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» 

2©±&©*APii!^P£3fc/8l.fc*fflAP 3 2 aSr 
*B*3 3a-|C.fc98«i-5-#, ro«f?^3 2 
©j6gB©7kfflR3 2 b«CiiKl:-5r^<D^V7'3 4©S£&P 
«r*Ef 3 3 b(cJ:9ttRU i©*^:?^ 4 ©tttiJR 

*imm\z.i.*)im%&®4 3 ©-&«!$£&& 4 3 b 

©rtARKg^UTfr-^*:/* 3 2rt©t?& (SfcttW 

$ (*) «r-JB**SI6*Srii*.-CV^. 
[0 0 3 0] Jfi»*>'*3 2Ht» ^©iiS&ro^ttiAPS 
2 ali^UfcZJ»»tt*O-»««Sr*«0EiW»4 3 

©Wn*B*fc«IM-5-#, te©#ii£iS!£i&»t 3 5 
KSBRL-C^S. — 3 2©j£«l::Ht, tit 
*f 3 6|c85«fcSnfcS*P 32ci, 3 2 

rt©»**v^L»»t«iB-i-5*ap 3 2 b fcfcj&s 

U -©7kWR3 2 bfcJ:lB*SItf3 3 b £#LT#>" 
y 3 4 ©@Hi H LTV % 5„ 

[0 0 3 1] »»^y^3 2rt©«»lCH*«* 

3 2 (B«*tP) ©tatTw i n-Sr^ffil- 

W 3 7 Sr&ttTV>5. 

[0 0 3 2] Z.(DZ.o\zmi8.£fttz.mm?ls? 3 2ttB? 
UHMr-i'i'ya 8 arttciR^$n-Cflf^«f3 8|Ji#fi£ 
$tv, r ©JfiflMt*— 8 a Icttf?** >"^{giJW 
*"C**|faMtlW»»3 9«rEia!UT^S. RHMfMft 
^3 9«, Mttf^^B/Btyt^^^^ 
-hay|>B-750t M#P(t#« £3JWrft Tilft g ft 
1^*^$^ WlxliiJ^e-h^Vhn — 7 5 0^&cDff 

T, 3fctt#*J|l«©fti|ft?l|fflB84 9K«£&£fcfii§ 
flH-*J:5»J:«»aS<vrv^. JHMffM0H*3 9 

3 7 /5^gg^iZ.A/fc*7Ka^WfflT w i 

n^$ij»^4 9fc*^-s«tB«r«*.-cv*$. 

[00 3 3] W«lS4 9l4^?q^nt5/t^e,i 

<r-*yy?5 1 a\% *©rtttlC % ±SBffiBS«iU 2^ 
^sS«H»S5«»4 5«©«tt*1M:7/W4 1 fcflWW-S* 
*@IS3 l©*5K«Jift«4 3, tf>73 4&£ 
3 3©-f&&JR*L-C*&«i»5 1 KflljfcSftT 
V*$. XtiRM5 1 (4-»©7Kga < ff 3 3 a, 33b£^L 
3 8 fcS8tt*n-CV > 5. 

[0034] iMtm4 9 rt, aa«a«*^f - 42a, 
wia*-fe^i»-4 3 c> ^xttiR7Kia-fe>"^4 3 a, )K 
^aa-t>"^4 5 b, &f\-u&±>y-4 5 cjch^l^ 

>*©*tMi*«*atp-*, JKy^3 4, EM4 2 



/•>•*# 4 8 [cSI^ L>ft vHt-g-ttlc J: 9 ^^nt^tti: 

5o 

[00 35] l-ftfc>*>, ©J»S4 9 y^32rt 
©If» Sr*^3 4©abJc»cJ:9*HII 

3 lKflm$*T**!iaE«»4 3fcJ;9iP«lU'CB*a 

mmmt, £©iHKHEK£9*ft4» vmm tux 

fpffli-5«^ffl«iaj*»4 5 {c«SdS5l4 Lfc t # 

jc, r©ip»s:i!S5iB-r5fc©©i^sa^jfma*g^«) 

9m^5fci^)^c£^g/j;«-a0J||«t6?r^|^TV^?, o o| 
9, M*9M9i£« *«0£»»4 3©AP*aSr3fS« 
fcK^tS - 1 \z. X 9 x fit®* ^32 rt(0K^m«4 

SI^UfcttK, ^©lfaHHE«rNtSSE(ci!D 9**.* 

a, *rafi*4 4©Hx*m-rsxMm*«ifi¥ 

[0 0 3 6] ®2ttrixfeft!l«I*4 9<D#©JW#g:fcJ; 

9, it^sigi-s^tc, «©a«Htti»d»&n»aA 

(Twout) flSKJMTCBtfSfjE (-*) 1"5^«B# 

2, ^>'7 P 3 4, «fi©JW#4 4, ^7r^45a© 
»K«rfli«P1-5 4:t©^-r 5 hSr^LTV^ 

So 

[0 0 3 7] i-*t>t>, *JIP»4 9 ©511a*- KM** 

ir^l^, H1K^1-J;5fc^ll^'f^#4 8SrW#L 
"CJE«Sa4 2, *«as»»4 3, i^77>4 5a©l 
teSrWi&b, *S»«««4 3©AP*a*0f3ti[KRS 
1-5 r t (c i 9 lt^©»f ±»faJC© BWHSrK* tT 

[0 0 3 8] ::©JEim4 2©WMtttt©f03Mttlc 
HzttBBB«W»#aitJ;9ft© (1) 

So 

[0 0 3 9] 
[&1] 

Hz=-2*Twin + 90 (1) 

I1L, Tw i n : iSSPTKa-fe Vf- 3 7 |C «t 5*a^ffift 

©*«ttWi[4rK*3i*, %(D*.Utfilttmtffflz.}-£6X; 
<Dmtt\-m<D (2) SCUlJ:9lPJ»l«jfi«HzJ47 8Hz 
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[0 0 4 0] 
[Sic 2] 

-2X6 + 9 0 = 7 8 (Hz) (2) 

[0041] ^o®mmmL\m®nm<ommcw<>x 



0»ElliM>& 1 0$MBBU (AND) »at*-f 

^/u4 1©*— t— h St sH>ta;5£^ — /<— t - 

MTSHO-li5S^4t5i^t, ©jHBBM&a>e>2 
O^&ii-tS^i, /<-fc—H 
TSH, RjrrSHOfctt#T©iI0-e*>$. 

[0 0 4 2] t4t?*>, ^-t-MTSHIi, ft 
© (3) SfclCfcOjftfcSJlfctfTSa. 

[0 0 4 3] 

13&3] 

...... ( 3 ) 



TSH = T a — T E 

flU Te :«»ig£*>1M2afc*&»ffl$ftfcl»&iI£ 

[0 0 4 4] Rg^-t-HTSHOIME [0 0 4 5] 

«lt4 2©3SB©»EH»»lcJ:9«*«?fe©*i© < t [|gl] 



(Hz) 


Hz|40 


4 0 <Hz £ 8 0 


6 0<Hz£B 0 


Hz>80 


TSHO CC) 


7 


7 


5 


3 



[004 6] i LT, ElttiMffllMitt. £ OlHHKi 

[0 0 4 7] jE^»^«^fS©©J« 
Rl (fljttfeofM ft© (4) SCK*i"J:5KIS 
£ttin*i&Two u t bWtfemZT s c t©«J6E48J: 

U^ft*AE (^@(OTwo u t©ffifcfrlHl6 Og>M© 



TwoutCilOl MHIU rtlfjEt AE^bfll 

^tift©* 2 -e^uMwaaiatij* e»*4 sfiic o . 5 & 

*ULT«Sa(c»^flr*f i ©MS A f i gi 

[0 0 4 8] 
[IS4] 



E (n) =Tsc (n) -Twout (n) 

4E (n) =Twout (n) -Twout (n-1) 



(4) 



[0 0 4 9] 



n :®mm (m/e o») 



[Sc2] 





AE = Twout(a)-Twout (n-l ) 


-2. oar 


-1.0 


0.0 


+ 1.0 


+ 2.0«± 


IlS&ft 

B=Tsc(n)-Tvout(n) 

(0) afrl^ 


+7.0fiL± 


( + 40) 


(+40) 


(+40) 


(+26) 


(+ 2) 


+ 6.0 


( + 38) 


(+38) 


( + 10) 


(+ 6) 


(+ 2) 


+ 5.0 


( + 38) 


(+24) 


( + 10) 


(+ 4) 


(+ 2) 


+4.0 


(+24) 


(+22) 


( + 10) 


(+ 4) 


(-12) 


+3.0 


(+22) 


( + 12) 


(+ 6) 


<- 6) 


(-16) 


+2.0 


( + 18) 


(+12) 


(+ 4) 


<- 2) 


(- 8) 


+ 1.0 


( + 18) 


<+ 8) 


( 0) 


<- 4) 


(- 6) 


0.0 


(+18) 


(+ 4) 


( 0) 


(- 4) 


(-22) 


-1.0 


( + 18) 


( 0) 


(- 2) 


(- 6) 


(-16) 


-z.o 


( + 18) 


( 0) 


(- 4) 


(- 6) 


(-16) 


-3,0 


( 0) 


( 0) 


(- 4) 


(-10) 


(-16) 


-4.0 


( 0) 


( 0) 


(- 8) 


(-16) 


(-18) | 


-6.0 


( 0) 


( 0) 


(-18) 


(-20) 


(-20) I 


-6.0 


( 0) 


(-16) 


(-26) 


(-36) 


(-40) 








4*$- 


(-40) 


(-40) 



-C^EJfcfcfcttiEfcA f i (n) *llft|§I©Attfttt* f 
i (n-l) fcto*LT^B©J3R*8*flH§-f i 
(n) £#£5. 



[#5] 

f [b 6V2I W^iUi&MMmW f i mMi 
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*.tf6o#0*»i*m*icnjE*rtT*$. -tfttt, m 

3 5 CIgElilH«4 9 fcj: 9 flfl$K*&A/ 

■ev^5#, 6 0»»lC»£t8«fctAEt, 

©fiKEK± 9«l#paa*fc ± "9 6 offrftu:, Jiifcg:if 

^ttE*Af i (n) <&U ttfeiftgtfg 

fcJS3»gfc»^*&iE*A f i (n) -WWW*. 

[00 5 3] 0 2 l^i-J; 5 

ftffl) mcfflz.tiO. 2L/min > 0. 6L/mi 
n> 1. OL/m i n<D£o\Z%>!%mcm±-fZ>£5\Z. 
WIPU r©*H:5fc30***»e>-C«*.lil. OL/mi 

[0 0 5 4] XM9P#niF«MMktt* IttKHENte 



t-Ms Hft^gr^fi-e-Si: ft S J: 5 fc* 
[0 0 5 5] *fe, ttM|*p#0l&«|fp£gl!H:, iKJUH 

®#4 4(DM&%, fcCD£3t£^1-<fc5K3?J«f$fWTM 

&.<D (6) , (7) fcj:9*«)6>*t» *3tt» SH#- 
5~5, ASH*S-3~3C01 1 X7»»i;t4. 

[0 0 5 6] 

[»6] 



SH=TSH-TSHO 

[O^^fPH-^B" 8 " 
[*3] 



(6) 
(7) 





TPI 


<€- 


ASH 




* ±ff 


TM 






-3 


-2 


- 1 


0 


I 


2 


3 


9< v 


-5 


-8 


-8 


-7 


- 7 


- 4 


-3 


- 2 


lfc 




-4 


-e 


-6 


-4 


- 3 


- 3 


-3 


- 1 


1« 


f 


-3 


-3 


- 2 


-2 


- 3 


- 2 


- 3 


0 


lte 




- 2 


-3 




- 1 


- 2 


- 1 


- i 


1 


1« 




- 1 


-3 




- 1 


- 1 


1 


X 


1 


ltf 


SH 


0 


- 3 




- 1 


0 


1 


1 


1 


US 




1 


- 2 




1 


1 


1 


1 


1 


1« 




2 


-1 




1 


1 


1 


1 


2 


1* 


t 


3 


- 1 


0 


2 


2 


1 


2 


3 


im 




4 


1 


1 


2 


4 


3 


3 


4 


\m 


an 


5 


2 


3 


3 


5 


7 


8 


9 


i® 



[00 5 8] **J, «ft$IJ^I# 4 4 OM&fMttft ID TM [00 5 9] 

ttJEi^a 4 2 O&HBn&ft (H z ) ICfS [* 4 ] 

(Dm 4 fciSH" i 5 fcBM£ $ Jx s. 



(Hz) 


H 4 0 


4 0<Hz £ 6 0 


60<Hs|8 


Hz>8 0 


TM (9) 


8 0 


7 0 


6 0 


6 0 



[0 0 6 0] *UC, «IJ<W»4 9©a^.7rVW#P¥a 
l*ffifg$4 2<Dgi|E (ON) OttKi^77V4 5a 
(ON) U ffiMtt 4 2#*Jh (OFF) 

7 r y»J#P¥&ttffi»g« 4 2 (D5BRiiS» t £**ag 

(^ta) Tout tcjf& cxmf^y r v 4 5 a 013^ 

(rpm) SrM»i-4*«Sr«*.-C339, W^tft-h 

©77^y^f l~f 8 W:TSS<0£ 5 £>il 

* 6 CO «fc 5 fcfl-Sti&T o u t CO&fflUKfS Ct77^ 

y^^»Kje**lTV>*. »6*, BE«g$4 2 



CDjUEjSiKftiiS 24~54HzCOtt CD^t-? 7>45 
a©@« (rpm) tefl];Ui&C9S 7 (dft 5» 

[0 0 6 1] 

[*5] 





f 1 


f 2 


f 3 


f 4 


mesa (rpm) 


9 5 0 


8 8 0 


8 0 0 


7 3 0 




f 5 


f 6 


i f 7 


f 8 


(rpm) 


6 5 0 


5 8 0 


6 7 0 


4 5 0 



[0 0 6 2] 
[*6] 



-7- 



£&&3&fflttSt (Hz) 


—24.0 


24.0 
-54.0 


54.0— 




ToutftA 


Toot < 4(5X3) 


f 3 


$7 


f 1 


f 1 


4(S<C>3Tout<8<2(nC) 


f 4 


f 2 


f 2 


8(20r) S Taut 


f 6 


f 4 


f 4 


Tout £3$ 




f 3 


f 1 


f 1 



[0 0 6 3] 



mSt&2 4- 6 4 H zCO« 





o s i out 
pfnm V * if m j 


T M &a is t& 

0 % 1 OUt V. 6 U 


20 d Tout 
IHJtcsK irpmj 




8 0 0 


7 3ft 
r a U 


C O A 

o o 0 


2 4 


8 0 0 


7 q 0 


R a ft 

0 D U 


2 8 


8 1 0 


7 4 0 


5 9 0 


2 8 


8 2 0 


7 5 0 


6 0 0 


3 0 


8 3 0 


7 6 0 


6 10 


3 2 


8 4 0 


7 7 0 


6 2 0 


3 4 


8 5 0 


7 8 0 


6 3 0 


3 6 


8 6 0 


7 90 


6 4 0 


3 8 


8 7 0 


800 


6 6 0 


4 0 


8 8 0 


8 1 0 


6 6 0 


4 2 


8 9 0 


8 2 0 


6 7 0 


4 4 


9 0 0 


8 3 0 


6 8 0 


4 6 


9 1 0 


8 4 0 


6 9 0 


4 8 


9 2 0 


8 5 0 


7 0 0 


5 0 


9 3 0 


8 6 0 


7 1 0 


5 2 


9 4 0 


8 7 0 « 


7 2 0 


I 5 4 


9 5 0 


88 0 


7 3 0 




9 6 0 


8 8 0 


7 3 0 




9 5 0 


8 8 0 


7 3 0 ; 



[0 0 6 4] ZLX, 

fettle, »©iiteSrffih**5«6tgiSr«A.T^5 0 1" 
^3 4, M7rV4 5 a<D#a<K*f?Jh$-&5t* 



JC, Jg*$ijffll#4 4^±Wai-«iJ«ILTJfi ! »SlK^ 

[ o o 6 5 ] in 4 }i±ti^mmmm^ &i$*m.± vf- 

3 7(Ci<9«lfflLfcAn7K?aTw i n©±#*fc»TI* 
fc&M LTJ&Wl*©RjettT s c Sr»J»§g4 9 (C«t t» 

ttAP^fiTw i n©#f-fifc*U Tl«lt*WH:t©l» 

[0 0 6 6] ffl£tfJtiW^4>fc*fi&&«4 3(DTw 
i n# 1 gt^b 1 S't'MSTLfcr ££fM#Mg4 9fc 
i 0ttWLfc»^tt*?»a«Rjfc|lT s c £ 7 8ta>£> 
8 ltlCfftHSp-fSo APTkSTw i n^l 9t^ 

2 0 t C-±#Lfc^g-|4fimaSIS^«T s c £ 8 1 

[0067] zlx, ftmmmimtittzt. nm^y 

7<C) 0»ii±*»e>»*oTfft, *»*atVf3 7 



0*C) (CjgLfctf 
fc, Jfi»* V* 3 2 rt#KB3J»Rjgfii* (8 7^C) <T> 

[oo 6 8] BasttrowajBEcHtt^biltT*-?© 
$£ttjq*ag (jfi^jas) Twout, &£fiwiafi 

(^ffijfiS) Tc, j£«S7kfflTwin, t— h 

WmSt, t4b*>MfPllSTcSrfi6 CCg 
«K«ofc*tt-C»»Rj6Ja« (0J;Uf8 7<C) 
*fiB*IWC«»* V* 3 2 rticjfiflB-f* r t 

[00 69] meitZO&Sizm&ZlxltK—htfy? 
tt»82 1 O|*»3SEI^<0?&*1H'^/W4 1 Ofitmt, 

[0 0 7 0] -t-^t>*>, Jti , »S*il9£tt^23B&* 
»4 5 LTflMflU £fl-KRtt£ftT 

iTout <0&mcX.'3Xtt£fi\-&%m&&&4 5cl: 

H3MB^T^e>a^$ti<fcjE!efii4 2«>»Ei«m^9f 

5&$|lfll£jt Lfc t * (Cgfl-i&g-fe Vf- 4 5 c let <0 tlfcU 



-8- 



*t e o t ^ck^^•c^te»aa^l^H* 

[00 7 1] -tftfrh, *i*ffiT*TEOSrttffii-5 

[oo72] ( i ) *f , ftmmmMW&, -tmrnrnm 

S) TESrlftffiU ^<o^i6i[*TEOi-t-5. 

[00 7 3] (2) *>«VNttKaWftT«H:, »«HT* 
9 1 0'#ffi§®£ 9 1 5^-e®5^Kl^aL 
fclBBSa«T EroftffiffiSrT E O 

[00 74] *©«8tt£ftfe»«SUE*tiif|TE, T 

9, ^tlfe^V'— ^A~CI*®7-C^f^ 

»ja«^fflitTE tiwriHjfcsts^Ti$a»&©&iii$w 

[0 0 7 5] 
[&8] 





T E 0 — T E £1.5 




T E g -20 




TEO-T E £ 1 . 5 



[0 0 7 6] LfciioT, «9jLSfiR«ia*ttWi[TE«S 
-2 O'CEATWtt^ScOBV— V{Cjgi-5CD-C x 3? 
8 Ic^-f £ 5 fc|»»jfflEHt«ria<oByraMBI*T«P*»6>« 

[0 0 7 7] *L-C rcD^HM^^^JStfci: 
IM*Hl4 9tt(^V/**#4 8SHJI#U ffiKM 

4 2*»e>eta**i.jti«saifisffi03if^tt»jisr» 

224 3 tM«fJ«#4 4 «/<-f ^^S*TKd»/M ^ 

WWMM-S J^^coMStHftic £ 9 4 5 £flD 

Sf&U J: 5 K*orv^5. 

[0 0 7 8] ^©»H^T»W¥ai4!KajaflE-fei'1>-4 
2 a KJ; 9&WLfc/Bli«H 2 09ti&{M&&0&fcl&ft 

[00 7 9] 08ttrcot- h7K^|&^2 

a^o$jffli«4 9^«k5««i^-t-^-r5 

ffcfcfc, W«B4 9tt±|B»IIBIj«*#* 
^jetfct^-fSt, *S^ffiitT, *0>*Jt|ftffl 
*>6>Br*i*IW Mttf 2 o&) fft, r*v*"e£H*©» 
JW<;**4 8*H* (ON) *Ks<P« 
JK>7'3 4, M7r>4 5 arogfiSrffifc (O'FF) 



H z -Cate-fS-^ ttftffifP* 4 4 <ZM£0r£tf>|& 

4 2 coae^^jt t * BMSSte^wo* * v 

[0 0 8 0] ^rLT, ^ONfflfiHBM:. ««>Htt«. Bf 

*4 2 aicj;o»ffls^fc»aaijettiwi[Ts*Tss- 

[ 0 0 8 1 ] El 8 5 KRKPI»BI»Ttt»Jt^-f 

/^#4 8©H#t, sKy^3 4, 1^77^4 5 8© 

ItmillgOHI^^fe-^OlHllsSk (r pm) -CiSlSStl 

5*5, jK^3 4tffi«g«64 2 », znmmm&mzm 
Mmm («*.« i «fcBf«*«*±#*« 

0. 9) fcJfttfcfcii-S. rcO±5(CSSjigc^c5riii 
<RJtLT*HR«IE£Wn-*-5©-<\ ffil$IH-<?tt»BM£ 
fift («*.« 8 7t) K#SLfclffig£I?i»*^3 2 

[008 2] r©£ M-«$£*ifcfc- h#>7° 

[0 0 8 3] *f\ 011:^51^!*^ 27^4 1 

i«ffi©^^«»iSE*S*««£»B4 3©-ft«»S£iftt4 

UK ICJ:*) *i?axms§ 4 4 (D- &fl»Nt£&tf 4 4 

[0 0 8 4] r©*J»2SE8HB4 3-CWBK^Ufc 

*»«tH:Bf«li*0«»Wflp#4 4 SraSBKlttE&ft 

»4 5i*jfc:i*AU ;:TaLt^>f,Mit^ 
^tt»«©«t«-cwtj«Bii«4 2rt'>-, 

MStv, S^ffiffi«4 2-?ffi*8£*vC7M&£&«4 3rt 

H*AU"CWBiKflsU, *©WKHRtc «fc <0 

*4 3b©a**JW»U WTrixcoi^jIL(cJ;t3*fJ 

3?^8§4 3©r»«ft3«fl ! 4 3 b ©a**j(jftflsa* 

[0 0 8 5] Z.<D7k1fo%&&4 3-CJqfi$^fca7K 

©±suo7KtaAP3 2 a«»&w»$njmK$n«. 

[0 0 8 6] $5)1^, iOi|6»^y^3 2rtO»8H4, 
-^^itEgPOTKttJ P 3 2b frbWZMH&Otf^-? 3 4 rt^ 
riT?#£E*tl,T*»feWl5*rRSS*l*4 3 
«rft«^m < i : 4 3 b^^fiTKL, *©a*©ISK:, 



-9- 



£TF> rft<D|8>gU£j;9f?#*>'*3 2rttf> 

^ms*5j«^ a an&$ $ jtfc 4 # icjmkms 

H\ ^33 rt e0*&®asj&#ff 3 5S:f UT«t*& 

[0087] ZLX, :©i5 fcjfmjt*5*l4£fc?l&£ 

•fS^^feSo C0&#ttMt4 9fcJ;*>±1Etfcftil! 
*^#^&h,fc*W«-f-*4. r©»J«4 9ia 

5 4 8frn#LTjtH^a>&Hata& 

[0 0 8 8] -fSt, J£*t#l4 2*»e>©*aj*ffi©^ 

i 9 4 5 w^SS:JD??a u :^ x®m 

[0 0 8 9] S&fc, ^©ffi«tJR«J«HB4 5-CWBbfc 

£ft©IKKLfcJ:5a*HI&&**4 5»#H!6S^SI$)h, 
5. i®i:*«#P#4 9l!:J:5±eK«lt»Tftfl : !»s*Ji 
LtzkmWii-Zt, £©««i#4 9fcJ:0lif»'<-f/<;* 
#4 8*HCTB»»E*l|*T£-li\ MW^/Ml 

[0 0 9 0] :o»Ws's»t|ia 9, ±gEtf»iS 

as 3 2rt^ff»o?aa/!is 

BrJfcltfc«i-a4, *«RS;«»4 3©Aa*aS:ttai- 
5 J&gBTkZ&i: J'f" 3 7 9 ^<D|9:5t?aS (#J X. tf 3 
0*0 Tw i nSr^W-TScD-T?, fi?&* V* 3 3 ftcogf 
VlWSf^OttMdC 8 7t) (C»Lfct>©fc*U 

»fLTJEi^«4 2-^jK^y3 4, I^7r>-4 5arol 
6*ffJk$tfTJfi , »^«rl|i*TSll\ ^^SE^fii^r 

[0 0 9 1 ] 

[3§BJ^^*] ^±|ftBJ Ufc «fc 5 U *- h 

[00 9 2] EffittK ^v^sajju^^rv** 



[0 0 9 3] $P>fc, Jfi»*>'*IW*p»*fcri!J i e-|' 

W Ufc 4 # (CJMHKcf: B ■bttfcffcik 3*3 £ 4 #T « 
5. 

[0094] ^^Konn^^MMi 

i*IBTffT*5 (*-fy*l*») ii#-e*6. r 
t?*8. 

[0 0 9 5] $ Jff&aCa'&ftttft^fCflMft 

[0 1 ] *&w<o-%teMm\z&z t- htfvTiHMi 

[122] 01 -e*1"t- h ^v^^SgcD^g^co 

[1213] Hl"C*i"t-hjK^I6»»©«HI|i»m:*) 
W^5S)«W (6 0g>) «OilSEWP*ai:*«> 
ta^ma 4 Ofi^E 4 *©*fls* A E 4 Ol8^Sr^1- 

n„ 

[04] 0l^1-jK«*fi-fe^f-{Ci!JtfeW$tvfc* 

ia^w«Tw i noffticsctraiaigMT s c 
[ins] mix-m-rt-h^y^m^mmmmmih 

*»6f»Jh*-C©«0EWPja«Twou t, f^X^W (K 
ft) ISTc^ Mi^^tttMcmTwi n, 
t- h*TSH©fc*©£fls**-J-^5:7. 

[0 6] 0 1 -c^-r h - h y T'^^sKo^aate^ro 

[0 7] Hl^^t-h*^l&WB«>«fc©(MM 

[0 8] 0lT*1-t-h^y7 s ^§g(73|^fia^W 
f)iij^l*i£?r^-r^'r $ fit**- ho 
[0 9] «e*Ot-hjKV^|&»»©«rii*^t^ny 

^0o 

[010] 09 t?^1-^*<D t - h tflsy&m&Vft® 

^ ftfrm.kMttw.&omt&ztiztittit lxtttt 
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21 t-h 


42 a ©Kiiaa-feViJ- 


3 1 *BJ& 


4 3 


3 2 t^V* 


43 c ^ifiiaa-fevf- 


32a *ttiAP 


44 m&m®# 


32b TKtUP 


4 5 £&&£&S§ 


3 2c 


4 5a Why 7 V 


33, 33a, 33b tK&W 


45b ^ma-irv* 


3 4 jKyy 


4 6 nwiam 


3 5 JMMF 


4 7 RflWtxK 


3 6 


4 8 mi>M'<*# 


3 7 


4 9 ffiiW 


3 8 f?#ff 


50 ]} ^e— (-=y hc-7 


3 8a JtHMt^—J/l'*' 


5 1 f&asm 


4 1 JMnf-f^/t, 


5 1 a mm*-'^? 


4 2 ffiKHI 





imi] [03] 




31 *®Eg 

32 

32b ^tba 

32c 

330,33b *EB 
34*'>7* 



38 MM 

37 jttwcs*>»- 

38a Mifft-W 

41 Mtfffr 

42 Effiti 

42a «&u«<t- 
43*a*as 



43oattaisf>f- 
49 asanas 

47 B8aVa*XKI 

48 HUBrtW** 
48W»S 



51a Umto*-MT 



14] 



[05] 



Tain 
25 

20 
15 
10 
5 





Twin 


Tsc 




N 


24 


75"C 


87 




19 


rex: 


60 




18 
14 


B11C 


SO 


N 


9 


B4TC 


6 


\ 


4 


szt; 






V 


90T5 






nmmn Tain 

W»7 
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im2] 



[07] 



m b 



42 smm 



& 

ayaio 



44 



as 



45l mum* 



ll/tlA 



Ifl 1# l# 



4*7 



torn 


!>M«T 

IP 












1fi 


20 


30 


34 






852 






























































tab*-. 


























































































[06] 
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ms] 



24 or 
42 s&m 



44 ztrnmn *-*--t-mv 
48 wr«irM „ 



!0» 



OFF 



OKMfb) 



[19 9] 



"ST 



OFF 



0» 1» ^ 3» 




7Dy b'*— 

(51) Int. CI. 7 

F 2 5 B 49/02 



5 2 0 



(72)S^# Mil 



F I 

F 2 5 B 49/02 



5 2 OH 
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